The influence of oxidatively modified low density lipoproteins on expression of platelet-derived growth factor by human monocyte-derived macrophages.
Platelet-derived growth factor (PDGF) is secreted by several cells that participate in the process of atherogenesis, including arterial wall monocyte-derived macrophages. Macrophages in human and non-human primate lesions have recently been demonstrated to contain PDGF-B chain protein in situ. In developing lesions of atherosclerosis, macrophages take up and metabolize modified lipoproteins, leading to lipid accumulation and foam cell formation. Oxidatively modified low density lipoproteins (LDL) have been implicated in atherogenesis and have been demonstrated in atherosclerotic lesions. The effects of the uptake of various forms of modified LDL on PDGF gene expression, synthesis, and secretion in adherent cultures of human blood monocyte-derived macrophages were examined. LDL oxidized in a cell-free system in the presence of air and copper inhibited the constitutive expression of PDGF-B mRNA and secretion of PDGF in a dose-dependent fashion. Oxidatively modified LDL also attenuated lipopolysaccharide-induced PDGF-B mRNA expression. These changes were unrelated to the mechanism of lipid uptake and the degree of lipid loading and were detectable within 2 h of exposure to oxidized LDL. The degree of inhibition of both basal and lipopolysaccharide-induced PDGF-B-chain expression increased with the extent of LDL oxidation. Monocyte-derived macrophages exposed to acetylated LDL or LDL aggregates accumulated more cholesterol than cells treated with oxidized LDL, but PDGF expression was not consistently altered. Thus, uptake of a product or products of LDL oxidation modulates the expression and secretion of one of the principal macrophage-derived growth factors, PDGF. This modulation may influence chemotaxis and mitogenesis of smooth muscle cells locally in the artery wall during atherogenesis.